A taxonomic account of the genus Datura in Australia is presented. Wild populations of D. stramonium, D. ferox, D. leichhardtii, D. inoxia and D. wrightii occur and D. metel is cultivated and occasionally persistent. A comprehensive revision of the genus has not been attempted, but full descriptions based on. a study of herbarium specimens, plants in the field and cultivated material are provided for each of the six species, of which five are naturalized aliens. D. leichhardtii has generally been considered an Australian endemic but the closely related species D. pruinosa (which may be conspecific) occurs in central America. This raises the biogeographical problems of trans-Pacific distribution. Although the application of names is in accordance with current usage, some nomenclatural problems are outlined. A key for the identification of species is presented. The genus Brugmansia, often treated as a section of Datura, is represented in Australia only by species in cultivation.
Introduction
The genus Datura includes about 10 annual species and a disputed number (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) of perennial woody species which are often considered as a separate genus Brugmansia. The species are distributed naturally in central and South America, China, Asia and north Africa. One species is generally considered native to Australia.
Several species have a long and colourful history as drug plants and are still used in ceremonial and initiation rites, for general medicinal purposes and as hallucinogens and poisons. All species tested contain tropane alkaloids, especially scopolamine (Schultes and Hofmann 1973) . Because of the availability of other more suitable sources, species of Datura are seldom used today as a source of pharmacological products.
These plants were early recognized as suitable for breeding experiments because Q[ properties such as easy culture, large simple flowers, the production of large numbers of seed and a short generation time. Significant advances have been made in the knowledge of genetics through cytological study of Datura stramonium and other Datura species, especially by A. F. Blakeslee and his associates (Avery et al. 1959 ).
In Australia the primary concern with Datura has been as a poisonous weed of agricultural areas and waste land. There have been occasional reports of the poisoning of livestock, especially pigs and poultry (Everist 1974) . Poisoning cases in humans, especially children, are more common in the cultivated Brugmansia species which have also received attention recently through their use as hallucinogenic drugs. Parsons (1973) and Everist (1974) have written recent accounts of Datura species as weeds and poisonous plants in Australia.
Since the last published comprehensive treatment of the genus (Safford 1921) , several new species have been described and others have become better known. The correct application of several names is uncertain (Fosberg 1959) , and more substantial evidence for the recognition of Brugmansia as a genus has been presented (Lockwood 1973) . Barclay (l959a) carried out a taxonomic revision of at least part of Datura, but as an unpublished thesis which is not generally available.
A comprehensive revision incorporating the accumulated taxonomic and nomenclatural knowledge is thus badly needed. In the past there has been uncertainty about which species are represented in Australia, with confusion surrounding the identification of the largeflowered species. This uncertainty was clarified to some extent by Eichler (1965) for South Australia and by Willis (1972) for Victoria, but there has been no treatment of the genus for the whole of Australia. While an Australia-based revision of Datura is inappropriate, the aim of this paper is to present an account of the taxa growing wild or occasionally cultivated in Australia, applying names to these to the best of present knowledge and providing an adequate key for their identification. The descriptions are intended to be sufficiently thorough, together with the specimens cited, to allow rapid application of the results of any future revision of the whole genus. This account is supplemented by limited experience with plants in the field and plants grown in cultivation but is primarIy based on a study of herbarium specimens from all Australian States (except Tasmania) from the following herbaria: AD, ADW, BR!, CANB, DNA, MEL, NSW, NT, PERTH and the private herbarium of Mr A. C. Beauglehole. All specimens seen have been annotated. The selected specimens cited have been chosen from the earliest collections in each State, specimens in good condition, specimens with a wide distribution among Australian herbaria and specimens representing variation within species. Abbreviations for herbaria are those recommended by Lanjouw and Stafleu (1964) .
Notes on Morphology

Corolla
Shape. ]n a discussion on gross morphology in Nicotiana, Goodspeed (1954) used the terms 'tube proper', 'throat' and 'limb' to describe the parts of the corolla. These terms may also be applied to the corollas of Datura, in which the tube proper consists of the tubular portion of the corolla mostly within the calyx, pentagonal in shape, coloured green and with thick firm walls. The throat is the slightly dilated portion from the top of the calyx to the level where dilation increases markedly and where the limb, which is the terminal, shortly lobed portion of the corolla, begins. The terms 'funnel-shaped' (or 'infundibuliform') and 'trumpet-shaped' have been used to describe and contrast corolla shapes in Datura. Both shapes have been observed in all species studied. When fully expanded all the corollas are trumpetshaped; however, the throat and limb often fail to expand fully at anthesis and the result is a funnel-shaped appearance.
Some' of the folding and twisting of the bud is also retained. Fully expanded corollas were seen only occasionally in plants of D. stramonium, D. ferox and D. !eichhardtii grown at the Waite Institute, while in D. inoxia, D. wrightii and D. mete! they were common (Figs. lA, 1C, lE, 2A, 2C, 2E ). Corolla shape is therefore of little use as a distinguishing character.
Lobing. In the past, lobing of the limb has been recognized as a character separating certain species, which has led to the use of terms such as 'five-toothed', 'five-lobed', 'pentagonal', 'IO-toothed' and 'five-angled and lO-toothed'. Several of these terms have been used by different authors to describe the same condition of the limb. Misunderstanding of the true nature of the lobing and misinterpretation of the terms applied have led to confusion in the past and compounded the problems of typification.
Preparations from fresh flowers, made by fixing the inverted corolla to paper so that the limb is spread flat, indicate that in all species the limb is more or less pentagonal (exceptionally hexagonal to octagonal) and there are five (rarely six to nine) lobes. The lobes are often very short, but are distinguishable both by their distinct acuminate apices (called 'acumens' as used by Hawkes and Hjerting 1969, for Solanum) and by the three veins which enter each lobe from the tubular portion of the corolla. Although not immediately conspicuous and not easily described, lobing of the limb is a character which supports separation of taxa. However, this property of the corolla is rarelly well preserved in herbarium specimens and its diagnostic value is greater in living material.
Seed
In the past, study of the seed has been restricted almost wholly to colour, and two groups, black and brown, have been distinguished.
Often the pigmentation may be excessive or incomplete, or the seed coat may be discolored by weathering or fungal attack, so that black seeds become grey or brownish and brown seeds blackish. Under these conditions the colour character becomes unreliable. However, other prop.erties, viz. overall shape and sculpturing, are characteristic of and consistent within each species. These properties often parallel the colour groups and form reliable additional characters for separating taxa.
The minute reticulate-foveate pitting of the seed surface is similar in all species. In contrast, the more conspicuous sculpturing of the testa, readily visible with the unaided eye, is characteristic of each species, as are combinations of shape, size and thickness of the seed (Fig. 5) . The seeds of all species are compressed and the term 'in plane view' is used to describe the outline of the seed when placed flat. The curved and convex portion of the margin on the side more or less opposite the hilum is referred to as the 'outer margin', while the term 'upper margin' refers to the end of the seed furthest from the hilum.
Application of Names
The application of the name Datura /eichhardtii F. Muell. ex Benth. is clear. It was first published as a nomen nudum by Mueller (1855) and later Bentham (1868) Unfortunately the illustration is poorly drawn and its identity is uncertain. It could belong to either D. inoxia or D. wrightii or to another closely related species. Dunal referred to 'D. Metel Moc. et Sess.', and it seems likely that their specimens similarly annotated could agree with their application of the name to the drawing. Rather than types in the strict sense (as suggested by Barclay) , Jhese specimens are better considered as valuable elements to supplement the holotype _ in fixing the application of this name .
. One of these specimens (MA) has been examined. This specimen (which has erect hairs and a corolla limb with prominent interacuminal lobules) certainly does not agree with D. wrightii, but could possibly agree with D. inoxia. Also, it could possibly belong to a different taxon because of the very dense indumentum, the leaves which are much smaller than those seen on D. inoxia in Australia, and the smaller, more slender flowers. Furthermore, Dunal stated in the protologue of D. meteloides that the corolla was tinted ('roseo hic inde tincta') and the lobes were reddish ('roseorubris'). This agrees with the shading of the illustration. The flowers on the specimens are discolored through age and the original colour of the corolla is not apparent. Only white corollas have been seen in Australian material of D. inoxia .
•..• Barclay noted that the Sesse and Mocino specimen at F consisted of flowering material only and concluded that the peculiar fruits in the illustration were probably added incorrectly by an unknown artist. The specimen from MA also lacks fruit.
In view of the complex problems of typification and the author's lack of knowledge of these species in their natural habitats, the taxonomic decision on the synonymy or otherwise of the name D. mete/oides has not been made. Gartenflora 8: 193-4, plate 260 (1859) .
Datura wrightiiRegel,
Type. No specimen was cited by the author. Ewan (1944) chose the collection C. Wright 526 (us) as Iectotype (later modified by Barclay to neotype) for this name in the apparent absence of material appropriately labelled by Regel. This collection was chosen because Regel's material was grown from seeds collected by Wright. Plate 260 which accompanies Regel's description is apparently the only extant element indicated by Regel as agreeing with his application of the name D. wrightii, and this illustration should possibly be considered as a lectotype. Plate 260, the description and the neotype (us!) agree with the taxon here included under D. wrightii. The Brugmansia group, which is entirely American, has been treated by some authors as a section of Datura, while others have regarded it as a distinct genus. Lockwood (1973) presented evidence that strongly supports the separation of Brugmansia at the generic level. In the most recent infrageneric treatment of Brugmansia (treated as a section of Datura), Bristol (1966 Bristol ( , 1969 (Lord 1970) , but all the specimens seen labelled as such belong to B. candida. Often called B. arborea (or Datura arborea), B. candida is represented by several floral variants and is commonly grown as an ornamental. All the Australian specimens of Brugmansia seen were of cultivated plants and none were in fruit. No species appears to have become naturalized.
Differences distinguishing the three species are presented in Table 2 . Stout, dichotomously branched, malodorous, summer-growing annual herbs or short-lived perennials which die back to swollen rootstocks.
Leaves alternate, exstipulate, petiolate, the lamina simple and entire, repand or variously lobed; minor axillary leaves clustered at the leaf scars, and resembling the major leaves. Indumentum of simple multicellular glandular or eglandular hairs, present at least on the immature parts.
Inflorescences of solitary, erect or oblique flowers in the branch forks. Flowers regular, shortly pedunculate.
Calyx glabrous inside, pubescent outside, tubular, shortly (3-)5(-6)-lobed, circumsissile near the thickened base after an thesis ; calyx base accrescent, developing into a reflexed frill subtending the mature fruit. Corolla single, rarely multiple, glabrous or almost so, funnel-or trumpet-shaped;
tube proper 5(-6)-sided, green; throat rounded or plicate hyaline, white or coloured; limb as for throat, plicate and twisted in the bud, 5(-9)-lobed, the lobes short, with distinct acumens, the limb sometimes appearing 1O(-12)-lobed because of the presence of interacuminal lobules. Stamens 5(-8); filaments filiform, adnate to the corolla for t to ! of their length from the base, glabrous except for the pilose portion adnate to the corolla; anthers narrow ellipsoid, compressed, basifixed, dehiscing longitudinally, the dehiscent margins hirsute. Ovary superior, 2-locular, often falsely 4-1ocular in the lower half, beset with several to many small fleshy spines (which become enlarged and rigid on the fruit), surrounded at its base by an annular nectary; placentation of the numerous ovules axile; style filiform, glabrous; stigma saddleshaped with 2(-3) elliptic stigmatic surfaces.
Fruit an ovoid to globose 2-4-celled capsule, frilled at the base with the enlarged remains of the calyx base, beset with slender to stout spines, at first green, becoming brown; dehiscence septifragal, generally by 4 valves from the apex, appearing regular when the valves remain entire, or irregular when the valves break up. Seed (100-)150-200 (-300) per capsule, compressed, more or less D-shaped; surface finely -pitted, the pattern reticulate-foveate, often additionally more coarsely sculptured, -resulting in a rugose appearance; embryo curved within the endosperm.
Seedling germination epigeal, the organs. emerging in the sequence:· radicle, hypocotyl, cotyledons; hypocotyllong and slender; epicotyl growing straight upward between the narrow-ovate, petiolate cotyledons; first 2-5 leaves smaller than the subsequent leaves.
Plants glabrous or sparsely pubescent (hairs all eglandular) 2 Plant tomentose (all or some hairs glandular) 5 2 Leaves entire, repand, sinuate or singly lobed; capsule deflexed; seeds brown or yellowish, the surface undulate or furrowed along the outer margin 4 2 Leaves doubly lobed; capsule erect; seeds black (sometimes greyish), the surface pitted .. 3 3 Flowers more than 6 cm long; capsule with numerous spines (> 100), all less than half as long as the capsule body; leaves 1,5-2,2 times as long as broad (rarely 1-1,4); margin cut i-t of the way to the midrib (rarely t-i) Erect or bushy stout annual herb O·2-1' 2 ill high, rarely persisting for more than one season; stem and branches green or purple-tinged.
Indumentum of erect to appressed conical eglandular hairs, moderately dense on the immature foliage, generally sparse to absent on the mature parts, with the petioles, leaf veins, peduncles and calyces often remaining pubescent. Immature leaves: lamina rhombic in outline; margin doubly lobed. Mature leaves: petiole 2· 5-11(-14) cm long; lamina (7-)8-16(-30) cm long, 4-10(-20) cm broad, rhombic to angularly ovate in outline; length to breadth ratio (1. 0-)1·4-2·2; margin coarsely doubly lobed, cut t. to t of the way towards the midrib, the sinuses broad and rounded; major lobes 3-5 on each side, more or less triangular, with acute to acuminate apices; minor lobes various; base oblique, rarely equal, obtuse to acute, often shortly decurrent on the petiole; apex acute to acuminate. Peduncle 6-10 mm long; calyx 3-4·5 cm long, angular, narrowed towards the summit, with 5 prominent longitudinal ribs, 5-lobed; calyx lobes 6-8 mm long, tomentose inside; corolla 6-8' 5 cm long; throat and limb often slightly plicate, white or pale lavender; corolla lobes 5, rounded, separated by sinuses, terminated by acumens c. 10 mm long; stamens 5, adnate to the corolla for c. 3·5 cm from the base; anthers 3-4 mm long, white or purple; style 4· 5-5' 5 cm long, stigma 2·5 mm long and 2 mm broad, its summit below, equal to or above the anthers and included with them in the corolla throat. Capsule erect, moderately minutely tomentose, breaking regularly into 4 entire valves when ripe; peduncle 7-20 mm long; persistent calyx base 4-10 mm long, cylindrical to conical, undulate, the margin crenate to dentate, rather irregular, often deeply incised; capsule body narrow-ovoid to ovoid, (2-)2·5-4 cm long, (1·5-)2-3(-3·5) cm broad, beset with 100-200 conical, sharp spines; spines of various lengths evenly distributed, the longest 6-10(-16) mm long, less than half as long as the capsule body; seed D-shaped in plane view, rather angular in outline, thickened and rounded towards the upper outer margin, tapered towards the base, (2·5-)3-4(-4·5) mm long, black or sometimes grey to brownish grey; surface finely reticulate-foveate, coarsely alveolate; hilum triangular. Seedling sparsely pilose or almost glabrous;
hypocotyl green or purplish; cotyledons green to purplish green especially on the undersides of the laminae; lamina angularly narrow-ovate, attaining a maximum of 4·5-5 cm in length and 6-10 mm in breadth; epicotyl green, glabrous; first 2-4 leaves with lamina narrow-ovate in outline, margin singly lobed, coarsely once-serrate, the lobes rounded, base equal, acute, apex acute. (Figs. lA, 1B, 4A , SA.)
Origin
The origin of Datura stramonium is uncertain. Linnaeus believed that the species had been introduced from America into Europe where by then it was common. Other authors have attributed it to Europe and Asia. The present distribution of D. stramonium is extensive throughout the warm temperate regions of the world (Avery et al. 1959) . It is probably the most widespread of all the Datura species. Mueller (1853) first recorded the introduction and establishment of D. stramonium (as the lavender-flowered' D. tatula') in Australia. Both the white-and lavenderflowered forms are now well established but the smooth-capsuled form is absent. It is likely that this species was introduced more than once into Australia.
-. Distribution and Habitat
D. stramonium is widespread in the agricultural districts, chiefly of south-eastern Australia (Fig. 6) . Occasionally it manages to infest large areas, but usually occurs in small sporadic populations.
The most common habitats are disturbed sites, waste land, railway stock yards, river banks and (irrigated) crops and pastures. When it has invaded native pastures of the lower rainfall areas, it appears to have been confined to creek beds.
•.• This species is probably much more widespread than indicated by the distribution map, which is based on herbarium specimens. Parsons (1973) indicated an extensive distribution for Datura (especially D. stramonium) in Victoria. Curtis (1967) recorded D. stramonium as an occasional weed of cultivated ground in Tasmania.
Notes
(1) Although the epithet 'Tatula' attributed to 'Cam. epit. 176' (i.e. Mattioli 1586) appeared in the synonymy of D. stramonium in both the first and second editions of 'Species Plantarum', Linnaeus used this name in the second edition for a new species, similar to D. stramonium but twice as large, with pale blue rather than white flowers and purple-tinged branches.
Subsequently, some authors maintained this treatment while others included D. tatula within D. stramonium, often as a variety. Avery et al. (1959) clearly stated that their breeding experiments proved that the white and purple forms differed only by a single pair of genes and that they belonged to a single species. Properties such as large seeds and fewer and larger spines on the capsules, claimed by various authors to be characteristic of the purple-flowered plants, appear in fact to occur just as commonly among white-flowered plants. On the basis of published experimental evidence and observations made on both dried specimens and living plants of both forms, these have been collectively included here under D. stramonium without infraspecific delimitation.
(2) Gentry and Standley (1974) reported that A. S. Barclay annotated herbarium specimens of D. stramonium, dividing it into at least three subspecific taxa, but no account of this appears to have been published. .". Stout bushy annual herb 0'5-1 m high with stout branches, green or purplish towards the base. Indumentum of erect to appressed conical eglandular hairs, moderately dense on the immature foliage, generally sparse to absent on the mature parts, with the petioles, leaf veins, peduncles and calyces often remaining pubescent Immature leaves: lamina angularly broad-ovate in outline; margin coarsely doubly lobed, irregular, the lobing more pronounced towards the base; Mature leaves.' petiole 2·5-8(-12'5) cm long; lamina (8'5-)10-13 (-14) cm long, (6-)7-10(-16) cm broad, angularly broad-,ovate to rounded triangular in outline; length to breadth ratio 1· I-I . 4; margin coarsely doubly lobed, irregular, cut t to t of the way towards the midrib, the sinuses broad and rounded; major lobes 3-4 on each side, more or less triangular, with obtuse to acute often rounded apices; minor lobes various; base oblique, rarely equal, obtuse to truncate, often shortly decurrent on the petiole; apex acute to acuminate.
Peduncle 7-14 mm long; calyx 2· 5-3(-3' 5) cm long, angular, narrowed towards the summit, with 5 prominent longitudinal ribs, 5-lobed; calyx lobes 4-7 mm long, tomentose inside; corolla 4'5-6cm long; throat and limb often slightly plicate, white; corolla lobes 5, very short, broad triangular, separated by very short sinuses at the tips of the sometimes prominent interacuminal tissue, terminated by acumens 1-2 mm long; stamens 5, adnate to the corolla for c. 1· 5 cm from the base; anthers 3-4 mm long, white; style c. 3 cm long; stigma 1-2 mm long and 1-2 mm broad, its summit below the anthers and included with them in the corolla throat.
Capsule erect, moderately minutely tomentose, breaking regularly into 4 entire valves when ripe; peduncle stout, (5-)10-20(-25) mm long; persistent calyx base -4-8 mm long, more or less cylindrical, the outer side ribbed; margin crenate to dentate; capsule body ellipsoid to broad-ellipsoid, rarely.subglobose, (2-)3-3' 5(-4) cm long, 2-3 cm broad, beset with 40-60 stout conical sharp spines; spines longer near the capsule summit, the longest '15-25(-35) mm long, at least half as long as the capsule body; seed D-shaped, thickened and rounded towards the upper outer margin, tapered towards the base, 4·0-4·8 mm long, black or sometimes grey to brownish grey; surface finely reticulate-foveate, coarsely reticulate; hilum triangular. edling with hypocotyl villous, purplish; cotyledons green, glabrous; lamina more or less narrow-ovate, attaining a maximum of 4· 5 cm in length and 9 mm in breadth; epicotyl green, glabrous; first 2-3 leaves with lamina ovate in outline, the margin entire or repand, rather irregular, base equal, broadly obtuse, apex obtuse, (Figs, lC, ID, 4B, 5B, ) Origin A native of the warmer regions of China, D. ferox is believed to have been introduced at an early date into Sicily and Spain (Safford Inn It is now distributed wid~ly throughout the warm regions of the world.
Distribution and Habitat
D. ferox generally occurs in sporadic populations in agricultural and pastoral districts especially of eastern Australia (Fig. 6) , Commonly found on disturbed sites, about country towns, on alluvial flats and along creeks, D. ferox is often present in large communities as a weed of summer grain crops. This is reported in particular from Queensland and northern New South Wales where the seeds of this species can be a serious impurity in grain sorghum. Curtis (1967) as lectotype, and isolectotypes are held as follows (K, specimen on upper right-hand side; MEL 501776). The labels accompanying the lectotype indicate that it was seen by Bentham (and by Mueller) . Of the specimens cited by Bentham (all of which agree with his description) it is the one in best condition, and has a flower and a fruit.
Stout' bushy annual herb O' 1-1' 2 m high. Indumentum generally of erect to appressed conical eglandular hairs, moderately dense on the immature foliage, sparse to absent on the mature parts, with the leaf veins, the base of the leaf laminae, the peduncles and calyces often remaining pubescent. Immature leaves: lamina rhombic to ovate in outline; margin coarsely serrate to sinuate. Mature leaves: petiole 2-4·5 cm long; lamina 5-7(-8) cm long, 2-4·5 cm broad, rhombic to angularly ovate in outline; length to breadth ratio (1. 5-) 1· 7-2' 0(-2· 5); margin singly lobed, rounded serrate tQ. sinuate, more or less regular, cut t to -to of the way towards the midrib, the sinuses shallow and rounded; lobes 4-7 on each side, more or less triangular, with acute, rounded apices; base oblique to equal, acute, not decurrent on the petiole; apex acute.
Peduncle 6-10 mm long; calyx (2' 5-)3-3· 5(-4) cm long, rounded, narrowed towards the summit, with 5 faint longitudinal veins, 5-lobed; calyx lobes 7-10 mm long, tomentose inside; corolla 4· 5-7 cm long; throat and limb often slightly plicate,
• yellowish white, rarely reddish-tinged towards the margin; corolla lobes 5, very short, broad triangular, terminated by acumens 5-7 mm long, not separated by sinuses; interacuminallobules not exceeding the acumens, never coloured; stamens 5, adnate to the corolla for 2-2' 5 cm from the base; anthers 3-4 mm long, white or purple; style 3-4(-4' 5) cm long; stigma 2 mm long and 1· 5 mm broad, its summit equal to or below the anthers and included with them in the corolla throat.
Capsule deflexed, moderately minutely tomentose, breaking irregularly when ripe, the 2-4 valves incompletely separated or breaking at the base; peduncle 7-10 mm long; persistent calyx base 5-7 mm long, discoid to conical; margin crenate, sometimes involute; capsule body globose to broad ovoid, 2-2' 5 cm long and 2-2' 5 cm broad, beset with numerous conical, sharp spines; spines of various lengths evenly distributed, the longest 4-9 mm long, less than half as long as the capsule body; seed abruptly narrowed at the base in plane view, thickened and suddenly rounded towards the upper outer margin, tapered towards the base, 4·0-4·8 mm long, light brown to greyish brown; surface finely reticulate-foveate, coarsely undulate, especially towards the outer margin; hilum linear, with a conspicuous slit-like opening, sometimes obscured by the white strophiole remains. Seedling moderately tomentose, green; cotyledons: lamina angularly narrow-ovate, attaining a maximum of 3-3'5 cm in length and 5-6 mm in breadth; epicotyl sparsely pilose; first 2-3 leaves with lamina narrow-ovate to elliptic in outline, the margin entire to repand, base equal, acute, apex acute. (Figs. lE, IF, 3 pruinosa', an unpublished combination.
Since the greatest species diversity in the genus occurs in central America it is probable that the species spread/-from there. The trans-Pacific disjunction of these taxa raises biogeographical problems difficult to explain. van Steenis (1948) included D. leichhardtii in a list of species found isolated _.in Australia which he finds extremely difficult to accept as natural disjunctions.
Herbarium collections of D. leichhardtii indicate that it is widespread in the semiarid areas of Queensland, central Australia, northern South Australia and the north-west of Western Australia (Fig. 6) . Its apparent absence from north-western New South Wales and far south-western Queensland is surprising since these areas are climatically and topographically similar to other areas where it occurs. In the central and western areas the plant nearly always grows in dry watercourses, on flood plains, near dams and bores and on the banks of rivers. In Queensland, D. leichhardtii occurs mainly in open grassland on heavy clay soil.
Selection of Specimens (total seen c. 130)
4. Datura inoxia Mill. Gard. Dict. ed. 8, 'DA T' no. 5 (unpaginated) (1768).
Erect stout bushy annual herb O·5-1 m high often with a perennial rootstock. Indumentum generally of erect slender glandular hairs, very dense on the immature foliage, moderately dense on the mature parts. Immature leaves: lamina ovate in outline; margin entire, or repand towards the base. Mature leaves: petiole (4-)7-14(-16) cm long; lamina (6-)9-16(-20) cm long, (3-)6' 5-9(-12) cm broad, ovate in outline; length to breadth ratio 1,2-1,8; margin almost entire or repand or irregularly shortly lobed towards the base, the lobes 1-3 on each side, more or less triangular with rounded apices; base oblique, rarely equal, obtuse to truncate, not decurrent on the petiole; apex acute. . Peduncle 9-13 mm long; calyx 5· 5-9 cm long, rounded, inflated at the base and narrowed towards the summit, with 5-6 conspicuous longitudinal veins, 3-6-lobed; calyx lobes 13-20 mm long, sometimes incompletely separated; corolla (12-)15-17 (-19) cm long, glabrous except for the sparsely pubescent limb margin; throat and limb generally fully expanded, white with green veins; corolla lobes 5(-6), terminated by acumens 5-10 mm long, not separated by sinuses; interacuminallobules prominent, equal to or exceeding the acumens, twisted so as to give the limb a lO-lobed, distinctly undulate appearance; stamens 5-6, adnate to the corolla for c. 7-8 cm from the base; anthers 8-10 mm long, white; style 10-14 cm long; stigma 3mm long and 3·5mm broad, its summit well below the anthers, and included with them in the corolla throat.
Capsule deflexed, minutely tomentose, breaking iregularly when ripe, the 2-4 valves often incompletely separated, or breaking up; persistent calyx base 10-15(-20) mm long, conical, undulate; margin crenate, often deeply incised, rarely involute; capsule-body broad-ovoid to globose (3' 5-)4-5 cm long, (3-)3' 5-5 cm broad, beset with numerous slender sharp spines; spines all more or less equal in length, the longest 10 mm long, less than half as long as the capsule body; seed D-shaped, compressed, 4· 5-5 mm long, mid brown to greyish brown; surface finely reticulatefoveate, smooth except for an undulating deep furrow on each side of the seed, along the outer margin, producing 3 main ridges; hilum linear, often. obscured by the white strophiole remains. Seedling villous with glandular hairs, green; cotyledons: lamina narrow-ovate,' attaining a maximum of 3-3' 5 cm in length and 10-12 mm in breadth; first 2-3 leaves about half the size of the mature adult leaves, the lamina ovate in outline, the..margin entire, base equal, truncate, apex obtuse. (Figs. 2A, 2B, 3D, 5D .)
Origin
The type material was grown from seed collected at Vera Cruz, Mexico. D. inoxia is believed to have been introduced from its area of natural occurrence (Mexico, South America and West Indies) into the Canary Islands, north Africa and India at an early date (Safford 1921) . Occasionally grown as an ornamental plant in gardens, this species now has a wide distribution in the warmer parts of both hemispheres.
Distribution and Habitat
In Australia D. inoxia generally occurs in widely separated small populations (Fig. 6) . It is usually found along rivers and stream lines, as a weed of (irrigated) summer crops, near dams in drier areas and occasionally around country towns. Although not the most common species, D. inoxia is more widespread, especially in northern Australia, than any of the other aliens.
Notes
(1) The epithet 'inoxia' isspelt here with one 'n', as it was when validly published by Miller. Often it is spelt 'innoxia', the form which is orthographically preferable. It seems unclear from the wording of the LC.B.N. Article 73 (concerning the correction of orthographic errors) which spelling should be adopted. Fosberg (1959) recognized this ambiguity, but on the basis of comparison with examples provided in the Code, concluded that the original spelling was to be retained.
(2) Datura metel was a name commonly misapplied to D. inoxia and D. wrightii or to a mixture of them by early authors, and this practice was continued by many Australian authors. In Australia, D. inoxia is by far the more common plant and most of these misapplications probably refer to this species.
(3) Gentry and Standley (1974) Rege1, Gartenflora 8: 193-194; plate 260 (1859) .
Erect bushy annual herb O' 7-1' 2 m high often forming a perennial rootstock. Indumentum of retrorse eglandular hairs and erect glandular hairs, very dense on the immature foliage, moderately dense on the mature parts. Immature leaves: lamina angularly ovate in outline; margin repand or sinuate. Mature leaves: petiole slender, (3-)4-6'5 cm long; lamina (5-)6-10(-16) cm long, 4-6(-10) cm broad, ovate to angularly ovate in outline; length to breadth ratio 1· 5-2·0; margin entire, repand or irregularly lobed, the lobes 1-4 on each side, more or less tr{angular, with acute rounded apices; base oblique to equal, acute to obtuse, rarely truncate, often very shortly decurrent on the petiole; apex acute.
. Peduncle (10-)15-25 mm long; calyx (6-)7-9' 5 cm long, rounded, often gradually widened towards the summit, with 5 inconsI:Jicuous longitudinal veins, 5-10bed; calyx lobes 10-20(-25) mm long, sometimes incompletely separated; corolla (14-)16-20 cm long, glabrous except for the sparsely pubescent exterior of the throat and the limb margin; throat and limb fully expanded or slightly plicate, white, usually tinged lavender or greyish lavender towards the margin (or greyish pink on the exterior just prior to anthesis); corolla lobes 5, terminated by acumens 5-13 mm long, not separated by sinuses; interacumina110bules much shorter than the acumens, scarcely twisted, the limb generally appearing 5-lobed, and evenly rounded; stamens 5, adnate to the corolla for 6-7(-8) cm from the base; anthers 10-14 mm long, white;
, style 15-17 cm long; stigma l· 5 mm long and 1· 5-2 mm broad, its summit above the anthers and with them shortly exserted from the corolla throat (rarely equal to or below the anthers; sometimes exserted well past the limb).
Capsule deflexed, minutely tomentose, breaking irregularly when ripe, the 2-4 valves often incompletely separated, or breaking up; persistent calyx base 5-10 mm long, discoid to conical; margin crenate, often deeply incised; capsule body globose, (1. 5-)2' 5-3' 5 cm in diameter, beset with numerous sharp spines; spines all more or less equal in length, the longest 3-5(-10) mm long, equal to or less than t, rarely equal to t of the length of the capsule body; seed D-shaped, compressed, 5·0-5' 8 mm long, yellowish brown to greyish brown; surface finely reticulate-foveate, smooth except for a deep furrow on each side of the seed along the outer margin, producing 3 main ridges; hilum linear, with a conspicuous slit-like opening. Seedling green, villous with glandular and eglandular hairs; cotyledons: petiole villous; lamina narrow-ovate glabrous except for the ciliate margin, attaining a maximum of 4-5'5 cm in length and 10-13 mm in breadth; first 3-4 leaves with lamina narrow-ovate to ovate in outline, the margin entire to repand, base equal, decurrent for t the length of the petiole, apex acute. (Figs. 2£, 2F , 4£, 5£.)
Origin
This species has a natural range that extends over western Texas to California and Mexico (Avery et al. 1959) . Although occasionally grown as an ornamental plant, D. wrightii does not seem to have become widely distributed throughout the world as a weed.
Distribution and Habitat
In Australia the occurrence of D. wrightii is closely associated with human habi-r tation and few populations have become truly naturalized.
The plant is still grown as an ornamental in private gardens and is generally found as a local escape on vacant blocks in built-up areas, or on roadsides near homesteads in pastoral areas ' (Fig. 6) .
Notes
(1) D. wrightii is easily confused with D. inoxia and was included with it under the misappIied name D. metel on occasions by earlier Australian authors.
(2) D. wrightii'is variable in several characters as listed in Table 3 . In general the variation is not continuous but is represented by two extremes for each character. However, the aI.ternative states occur in many combinations and there is no recognizable separation into distinct groups. There are no indications of climatic or geographical correlation of the various combinations.
In some cases this polymorphic species may approach D. inoxia closely but D. wrightii is always distinguished by the presence of eglandular hairs, its short interacuminal lobules and evenly rounded corolla limb, and usually by the yellowish seeds. The indumentum of D. inoxia consists solely of long erect glandular hairs; the corolla has prominent interacurrunal lobules exceeding the acumens, and an undulate limb; the seeds are always mid brown, or greyish brown if discoloured. Erect bushy annual herb O·5-I m high, the stem and branches strongly tinged purple. Indumentum of antrorse conical eglandular hairs, moderately dense on the immature foliage, especially on the upper side of the leaf and on the peduncles and calyces, sparse to absent on the mature parts. Immature leaves: lamina narrow-ovate in outline, often strongly tinged purple; margin rep and to entire. Mature leaves: petiole 4-7(-10) cm long, often strongly tinged purple; lamina 10-14(-16) cm long, 5-12(-15) cm broad, ovate to angularly broad-ovate in outline; length to breadth ratio 1 . 0-1 . 8(-2' 0); margin repand, sinuate or coarsely serrate, undulate, cut -to to t (exceptionally t) of the way towards the midrib, the sinuses broad and rounded, exceptionally narrow, the lobes 2-3 on each side, more or less triangular, with acute rounded apices; base oblique, obtuse, rarely acute or truncate, not decurrent on the petiole; apex acute to acuminate.
-Peduncle 10-12(-15) mm long; calyx 4-7 cm long, rounded, with 5(-9) conspicuous' longitudinal veins, 5(-9)-lobed; calyx lobes 8-13 mm long; corolla generally double or triple, the inner longer, (14-)15-20 cm long; throat and limb fully expanded, deep purple outside, pale lavender to white inside; corolla lobes 5(-9), rounded, terminated by acumens 10-25 mm long, distinct, and separated by short sinuses; stamens as many as the corolla lobes, adnate to the corolla for c. 8 cm from the base; anthers 10-12 mm 1Qng, purple; style 10-14 cm long; stigma 2 mm long and 3 mm broad, its summit 2-4 cm below the anthers and included with them in the corolla throat. Capsule deflexed, moderately minutely tomentose, breaking irregularly at the summit when ripe; peduncle 1· 5(-3) cm long; persistent calyx base 2-3 mm long, discoid, thick and coriaceous, not exceeding the capsule in diameter; capsule body ovoid to globose, 3-4 cm in diameter, beset with 100-200 conical tubercles; tubercles purple towards the tip, all more or less equal in length, the longest 2-5 mm long, -ft to t of the length of the capsule body; seed D-shaped, often abruptly narrowed at the base (in plane view), thickened and rounded towards the upper outer margin, tapered towards the base, 4-5 mm long, deep yellow to brownish yellow; surface finely pitted, the pattern reticulate-foveate, otherwise smooth; outer and especially upper margin distinctly furrowed, with 4-5 main longitudinal ridges; hilum linear with a slit-like opening, often obscured by the black (rarely white) remains of the strophiole. Seedling sparsely to moderately villous; hypocotyl coloured deep purple; cotyledons green to purplish green; lamina narrow-ovate, glabrous except for the ciliate margin, attaining a maximum of 2· 5-3 cm in length and 8-10 mm in breadth; epicotyl purplish, glabrous; first 3-5 leaves with lamina narrow-elliptic to ovate in outline, margin sinuate, base equal, shortly decurrent on the petiole, apex acute. (Figs. 2e, 2D, 4F , SF.)
Origin
Linnaeus gave Asia and Africa as the areas where this plant originated. Because of the plant's importance as a drug in Eurasia in early times (Safford 1921) , its spread through cultivation and distribution of seeds seems to have been wide and rapid. The existence of various colour forms (both flowers and foliage) and double, and triple, corolla variants of the single white-flowered form have given D. metel some popularity as an ornamental. These circumstances have resulted in a wide distribution throughout the warmer regions of the world (Avery et al. 1959) .
Distribution and Habitat
In Australia only the deep purple-flowered (coloured outside, white inside), double (or triple) corolla forms with purple-tinged branches occur and these are found as wild plants only occasionally. In all cases the occurrence has been closely associated with previous cultivation, as evidenced by plants found near derelict gardens of abandoned homesteads and in waste places in settled areas (Fig. 6) .
Notes
(1) The name D. fastuosa L., generally regarded as syponymous with D. metel, was occasionally used in Australian literature in reference to this species.
(2) The name D. metel was commonly misapplied to D. inoxia and D. wrightii in previous Australian literature.
